Wonderment Talk — Stephen Arthur Feb 2017 
The Story of Charles Darwin: why Origin took 23 years. 


Darwins & Wedgewoods - Freethinkers & Unitarians 


Erasmus - Fellow of Royal Society, mingled with James Watt, Benjamin Frankin. 
Translated Linnaeus. Zoonomia - chapter - artificial selection, mutants, descent 
from a common source. God as first cause, then natural law. Inheritance of 
acquired Characteristics > Lamark later. 


Erasmus Darwin’s erotic botany was denounced as 
titillating trash; his ‘atheism’ lambasted as the sort 
of demoralizing philosophy which had spawned the 
Terror. This backlash finally put an end to the 
fashionable libertinism of Erasmus’s day. It ushered 
in a period of respectability and evangelical 
rectitude, which was to mark the younger 
generations of Darwin-Wedgwoods. 


Robert Darwin, set up as doctor at age 20. Married Wedgewood, inherited her 
wealth, so son Charles never had to earn a living. 


Charles spoiled by 3 older sisters and lots of servants. Mother died. Obsessive 
collector, shooting. 


Older brother Erasmus. Joined him Edinburgh medicine, Charles 16, taking 
courses prior to formal medical training. Disinchanted by medicine. Switched to 
natural history courses. 


Robert Grant, comparative anatomist, marine slugs, Lamarkian, materialist. 
Darwin did studies with Grant, raising marine eggs. 


Nothing was sacred for Grant. As a freethinker, he 
saw no spiritual power behind nature’s throne. The 
origin and evolution of life were due simply to 
physical and chemical forces, all obeying natural 
laws. But --- evolution was almost universally 
condemned by Church and scientific authorities. It 
was castigated as morally degenerate and 


Students gave radical talks. 


subversive. Were men to see themselves as brutes, 
they would act accordingly. God was the arch- 
paternalist, working through patrician priests; His 
beneficence flowed from His Church into society. 
If nature and culture were self-evolving, if the 
clergy could not point to miraculously created 
species as a sign of His power operating from 
above, the Church’s legitimacy was undermined. 
The logic was stark — even if it was rarely spelled 
out. The day people accepted that nature and 
society evolved unaided, the Church would crash, 
the moral fabric of society would be torn apart, and 
civilized man would return to savagery. 


But he did learn one lesson: that passions were 
aroused by this alternative science. He also saw 
that it was the firebrands who were exploiting it, 
subversives intent on undermining Church 
authority and shifting power to the merchants. ... 
Still more burning issues engulfed him: mind and 
matter, a disquieting Lamarckism, censorship, and 
authority. These were the issues that inflamed 
passions, and they revealed science as something 
more than accurate observation. It was a complex 
piece of political negotiation. 


Cambridge - country clergyman, parson, in a parish 


The Anglican Church, fat, complacent, and 
corrupt, lived luxuriously on its tithes and 
endowments, as it had for a century. Desirable 
parishes were routinely auctioned to the highest 
bidder. A fine rural ‘living’ with a commodious 
rectory, a few acres to rent or farm, and perhaps a 
tithe barn to hold the local levy worth hundreds of 
pounds a year, could easily be bought as an 
investment by a gentleman of Dr Darwin’s means 
and held for his son. It was inducement enough for 


a young man to subscribe to almost any creed. 
When Charles was duly educated and ordained, he 
would simply step into the job. He would be set up 
for life. Among the gentry he knew so well, he 
would enjoy social prominence, a steady income, 
and eventually a handsome legacy. He could even 
resume the hunting and hobnobbing that, at the 
moment, were jeopardizing his career. 


Studied natural history instead of divinity. Adam Sedgwick, clerical geologist who 
rejected Lyell's uniformitarianism. 


Beetling...a competitive sport (parson = naturalist) 


Last minute cramming - came tenth in class. He bought Paley's Evidences --THE 
AUTHORITY OF THE CHURCH ITSELF LAY ONLY IN IT'S UTILITY. 


John Henslow, botanist. 


Under Henslow he now switched his focus to pollen. 
One day, watching a geranium pollen grain in 
alcohol under a microscope, he saw ‘three 
transparent cones’ emerge from its side. One burst, 
spraying ‘numberless granules’ through the liquid 
with ‘great violence.’ Not only primitive eggs, but 
the matter inside seemed to have a self-activating 
power. He showed Henslow, only to have it 
explained quite differently. For Henslow the minute 
granules were indeed the constituent atoms of pollen 
— perhaps the ultimate stuff of life — but they had no 
intrinsic vital power. Life was impressed on matter 
from without; it was an endowment and ultimately 
derived its power from God. There were no self- 
activating atoms of life, whatever more ‘speculative’ 
naturalists argued. Darwin had heard otherwise from 
Grant — that matter moved itself — and paused to 
reflect. He was learning to bide his time before 
announcing discoveries. 


BEAGLE - FitzRoy wanted a gentleman, a member of his own class, who he could 
treat on equal terms during the long voyage, when he would otherwise be isolated 


from social contact by his God-like position in command. Had to pay own way. 
Admiralty wanted naturalist, Henslow recommended. Darwin had been trying to 
fund his own expedition. Dramatic blocks and reversals: father refused, then 
FitzRoy said he had found someone else. 


Left at 23. --5 years around world, most of the time on land....(seasick whole time 


at sea)... 


Fuegans 


the second volume of Lyell’s Principles. It was curiously 
different from the first. Where that had delved into the 


gradual changes in past landscapes, this asked whether 
animals and plants had been modified to match. Was there a 
natural mechanism for slowly transforming them to keep 
pace? No, was the short answer. Darwin had received a 
book-long refutation of Lamarck. He mulled over Lyell’s 
view that each species of animal or plant was adapted to its 
birth-spot — its ‘centre of creation.’ Any change, any 
environmental stress would exterminate it, not transform it. 
Species are continually turning over; as old ones die 
naturally, new ones are born mysteriously. 


Had they lived here in their present state ‘since the 
creation’? If not, why did they leave ‘the fine regions of the 
North’ — the tropics — ‘to enter upon one of the most 
inhospitable countries in the world’? Why did they remain 
naked? — he saw one pregnant woman ‘absolutely so,’ with 
the rain “dripping from her body.’ Why were they unkempt, 
‘their red skins filthy & greasy, their hair entangled, their 
voices discordant, their gesticulation violent & without any 
dignity’? Lyell in his Principles of Geology worried about 
Lamarck’s chimpanzee ancestry crushing man’s ‘belief in 
the high genealogy of his species.’ But how high the 
genealogy here — among aboriginals scarcely better than 
brutes? Where was the dignity for humans who slept 
uncovered ‘On the wet ground... coiled up like animals’? 
Or who were locked in perpetual warfare over ‘the means 
of subsistence’? He found these ‘unbroken savages’ 
detestable, ‘more amusing than any Monkeys’ but less able 


to enjoy their existence in this forlorn country. Yet he was 
helplessly intrigued. He had to find an explanation — 
“Whence have these people come?’23 


.... poor Jemmy for the last time,’ Darwin recorded. ‘I hope 
& have little doubt that he will be as happy as if he had 
never left his country; which is much more than I formerly 
thought.’ Jemmy’s habits were ingrained, it was now 
obvious. For untold generations his people had adapted to 
this wilderness, and no civilizing influence could erase his 
deep-seated instincts. 


His collections were getting through safely. The plants were 
welcome, and the fossil megatheriums fabulously prized, 
revealing features never seen before. With typical diffidence, 
Darwin told Fox that he was ‘only a sort of Jackall, a lions 
provider,’ but the lions were roaring their approval. His 
megatheriums had been displayed before the cream of British 
science, at the Cambridge meeting of the British Association 
for the Advancement of Science. Your ‘name is likely to be 
immortalized,’ his beetling friend Frederick Hope said, and 
‘Darwin’ was the word on everybody’s lips. Send more bones, 
Henslow urged — ‘every scrap of Megatherium skull you can 
set your eyes upon. — & all fossils.’ Stick with the expedition; 
don’t jump ship. ‘I suspect you will always find something to 
keep up your courage.’ Darwin was overjoyed. Nothing in two 
years had bucked him up so. He knew that his time had not 
been wasted, that all the galloping, hammering, and crating had 
been worthwhile. He felt proud. He had proved himself as a 
field naturalist and won the approval of those he respected. For 
the next three weeks he carried on like a man possessed. 


EARTHQUAKE - found fresh mussel beds lying above the high tide, shellfish 
dead—the land had risen by several feet! Directly experienced continent’s 
emergence from the see — gradualism... 


At 7000 feet Darwin came upon a striking grove of fossilized trees. 
‘I confess I was at first so much astonished that I could scarcely 
believe the plainest evidence of it’ — a petrified forest, fifty 
fossilized trunks in a sandstone escarpment, ‘snow white columns 


Like Lots wife,’ perfectly crystallized. Even the impressions of bark 
were visible and the growth rings could be counted. The sandstone 
sediments told the full story. This ‘cluster of fine trees had once 
waved their branches on the shores of the Atlantic, when that ocean 
(now driven back 700 miles) approached the base of the Andes.’3 
The land sank, drowning the luxuriant tropical forest, burying it in 
sand and silt thousands of feet thick. These sediments compressed 
into rock, crystallizing the wood, and lava overflowed it. Then 
slowly, inexorably, the continent began its rise out of the sea, until 
this eerie grove came to stand high in the freezing mountains. 


Back in England -- 


It was the birds that intrigued others, if not Darwin. He remained 
confused by the Galapagos finches, believing that they fed 
indiscriminately together, unaware of the importance of their 
different beaks. Come to that, he still had trouble identifying the 
species, or their locations; and he still thought that his collection 
contained finches, wrens, ‘Gross-beaks’, and ‘Icteruses’ (blackbird- 
relatives). He had no sense of a single, closely related group 
becoming specialized and adapted to different environmental niches. 
The birds did not even seem that important when he donated them to 
the Zoological Society, rather badly labelled, 


Darwin had his intractable problem: how to explain a crop of new 
related species, each to its island. The evidence of separate island 
species was mounting. — that each island did have its own 
indigenous tortoise. ... he realized that the original immigrants had 
become altered somehow, and that the alteration had actually 
produced an array of new species. He had joined the ‘ infidel 
naturalists,’ as Sedgwick castigated them, those adopting ‘false 
theories’ of Creation. For Anglicans such transmutation threatened 
Christian Britain at its core. Even for Lyell the prospect was 
appalling, because he feared that an ape ancestry would brutalize 
mankind and destroy his ‘high estate.’ 


But... Fuegian savages seemed as well adapted to their waterless 
wastes as sophisticates were to European cities. But how could this 
be? Again it was as if two Creators were at work. How had one God 
produced this cultural spread? Had he personally locked the Fuegian 


into his miserable environment? Surely he could not intend that man 
remain a savage? How much better to see the one God using 
evolution to spread the human races naturally. And how much more 
reassuring; evolution for Darwin posed none of Lyell’s bestializing 
threat — the gentlemen were at the top in their rightful place. They 
were the evolutionary successes. 


He was developing a view where life followed the vagaries of climate, so there was 
no standard to measure progress. Animals were not climbing a ladder toward 
humans at the highest rung, it sprawled in all directions. His non-human 
orientation was a radical departure. But... 


Yet he was desperate to earn the respect of his scientific elders. His 
double life became more nerve-racking as the months passed, setting 
off an inner turmoil. What if they saw through his false face? He took 
so much pleasure in unravelling the enigmas of natural history, but 
his thoughts were becoming dangerous, his brooding masochistic. 
The pandemonium in his mind made a subtle and complex 
counterpoint to the public turmoil in urban Britain. (The country was 
now deep in an economic depression, and ahead lay the grimmest 
five years in the nineteenth century, with massive unemployment, 
starvation, and riot.) 


Finished Journal... Coordinating Zoology of Voyage (5 years)... Wrote coral 
reefs—geology would expand into 3 volumes over 4 years. Saw orangutan, 
humanlike-- 


On the question of descent, mankind was now his focus. He had 
reached the walls of the citadel. Evolution, he believed, explained 
every mental tic, every bodily posture: not only the spine and spleen, 
but people’s habits, instincts, thoughts, feelings, conscience, and 
morality. ‘Man — wonderful Man’ must collapse into nature’s 
cauldron. Man, ‘with divine face, turned towards heaven,’ — ‘he is 
not a deity, his end under present form will come... he is no 
exception. — he possesses some of the same general instincts, & 
feelings as animals.’ Plumbing the radical depths Darwin saw the 
cataclysmic consequences. ‘Once grant that species... may pass into 
each other... & whole fabric totters & falls.” The Creationist ‘fabric’ 
and all it entailed was his target. He peered into the future and saw 


the old miraculous edifice collapsing, even as Sedgwick saw 
Anglican society crumbling as a consequence. 


He talked with animal breeders....concept of natural selection began to arise... 
overworked, grinding out the geology books 
before he could escape London. 


Conflicted because he liked being in aristocrat clubs with men of character. His 
best friends were vicar-naturalists. 


1837 read paper to Geological Society of London on uplift in Chile and elected 
Fellow. Age 30 married Emma Wedgewood (perfect nurse). Had been dating her 
sister, [virgin with no libido based on pros-cons. ] 


Thomas Malthus, economist - Principle of Population: human population of North 
America was doubling every 25 years. If each pair of the slowest breeding 
mammals, elephants, left just four offspring that survived and bred in their turn, 
then in 750 years each original pair would have 19 million living descendants. 
Populations are held in check by pestilence, predators, and especially limited food 
available, so that on average each pair leaves only two surviving offspring--except 
in special cases like the opening up of new land for colonization. Therefore most 
offspring die without reproduction. 


— he saw: Nature showed no charity (god’s plan idea), individuals had to struggle. 
KEY idea: 


He had assumed that habitual behaviour becomes instinctive and 
causes the necessary changes in mind and body: that is how variations 
occur. Now he introduced a strikingly different image, suggesting that 
odd variants might be thrown up by chance. Perhaps even instincts 
appear randomly, with selection keeping only the useful ones. 


But-- Darwin was a theorist in an age concerned with detail. 

Hypothesizing was tainted. Understanding God’s handiwork in nature 
was time-consuming and Truth could only emerge from a collation of 
dry facts, according to the Revd Sedgwick. Any attempt to circumvent 


this toilsome process with a quick hypothesis or a priori guess was 
sinful. 


Sketched his secret ideas in 1839, 35-page essay in 1842. Letter of his secret to 
trusted Lyell, who rejected it, devastating to Darwin---. 


His geological twin a transmutationist! He was surely disappointed, 
but he merely noted on a fly-leaf that Darwin ‘denies seeing a 
beginning to each crop of species.’ They did not have such parallel 
interests after all; on the most fundamental point of all they disagreed. 
Transmutation destroyed the biological base of Lyell’s Principles of 
Geology, built to resist the Lamarckian onslaught. Perhaps it was 
better that the Darwins were moving away. 


So... Of course Darwin could not publish. Materialism petrified him, 
and one can see why, with it condemned by the forces of Church-and- 
State as a blasphemous derision of the Christian law of the land. He 
was too worldly-wise not to sense the danger, the damning class 
implications. He had no illusions about how he would be treated. 
Carlile and Taylor had been hounded, Lawrence’s trial was notorious, 
Elliotson was being trashed in the Tory press, and Grant had been 
humiliated before his very eyes. By netting man and ape together he 
risked being identified with atheistic low-life, or with extreme 
Dissenters cursing the ‘fornicating’ Church. The ‘whole fabric’ was 
ready to be ripped apart without his help. As the old world ‘totters & 
falls,’ he could not be seen aiding the demolition. Ultimately he was 
frightened for his respectability. For a gentleman among the 
Oxbridge set, priming itself to guard man’s soul against the socialist 
levellers, publishing would have been tantamount to treachery — a 
betrayal of the old order. It was a terrifying predicament. His crisis 
might have been precipitated by an industrializing society, but it was 
the stuff of nightmares. He might have been formulating a science for 
the expanding market economy. But for the moment it threatened the 
existing élite — the Church leaders, who were resisting change, 
suspicious of a greedy capitalism destroying the old order. 


1842 Moved out of London - noise, pollution, and demonstrators kept in check by 
the army. Down house in village of Down, Kent. --10 children... 


Confidente — Hooker young botanist travelor... spent years feeding him questions 
to bring him around, subvert him... testing the waters...sounding board for 
bolstering his theory with evidence... 


For seven years he had been ‘engaged in a very presumptuous 
work,’ perhaps ‘a very foolish one.’ Having been struck by 
Galapagos life and the South American fossils, he said, he had 
‘blindly’ collected everything bearing on species, including ‘heaps 
of agricultural & horticultural books.’ Slowly, reluctantly, he had 
been forced to a conclusion. ‘I am almost convinced (quite contrary 
to the opinion I started with) that species are not (it is like 
confessing a murder) immutable.’ ---Murder it might have been, but 
in his plea nature was to blame. He had blindly collected; there was 
no intention to commit a crime — to deliberately come up with 
something so gross as evolution. Puritanical young Hooker, placed 
in a judicial seat, was asked to weigh up the mitigating 
circumstances. Not murder, his correspondent was pleading, but 
helpless manslaughter. Darwin was angst-ridden. ‘You will groan, 
& think to yourself “on what a man have I been wasting my time in 
writing to”.’ 

1844 - 189 page manuscript, left among his papers with a note to Emma to publish 

it after his death. 


& - Second edition of Voyage -- additions, strung together gives the whole theory. 
Priority or posterity -- he could point to his "ghost" essay to prove it. 


Collecting facts and anomalies from all over the world... 
Tried to gain allies but all the naturalists were anti-transmutationists. 


Ten years to describe all the species collected on Voyage. A single odd barnacle 
remained. Dissecting microscope, soliciting other barnacle species, fossil barnacles 
— overwhelming study filling 4 years — why? 


Hooker, grumbling about the French botanist Frédéric Gérard’s 
book On Species , told Darwin that no one had the right to 
‘examine the question of species who has not minutely described 
many.’ This stung. Darwin took it personally, as an attack on his 


right to speak on the origin of species. ... It made Darwin more 
determined than ever. If only museum curators who handle 
hundreds of specimens and produce ponderous monographs 
could speak on the great questions, he would earn that right. 
Barnacles would establish his credentials. And he would be on 
the look-out for variations. A thorough examination of all the 
barnacle varieties could put him in a commanding position when 
discussing natural selection. So barnacles were not totally 
irrelevant to his evolutionary work. In fact, as he proceeded, he 
began to uncover the most extraordinary proofs of his notebook 
speculations. SHOWED THAT SPECIES DO 
TRANSMUTATE IN BIZARRE WAYS. AND HOW 
ORGANS COULD CHANGE FUNCTIONS AS AN ANIMAL 
EXPLOITED NEW CONDITIONS. 


BARNACLES -- definitive 3 volumes, stunning achievement for a man with no 
reputation in that field. Earned him Royal medal of Royal Society, established as a 
biologist. But—during this time: 


2. Hooker leaving -- 


Annie’s cruel death destroyed Charles’s tatters of belief in a moral, just universe. 
Later he would say that this period chimed the final death-knell for his 
Christianity, even if it had been a long, drawn-out process of decay. He was also 
freer to hold his beliefs in the home. Charles now took his stand as an unbeliever. 


Finally starting on natural selection book: plan to view all facts and critique them 
from sides to build unequivable support. Mostly ammunition to shoot down 
objectins of his enemies. Finally, Hooker was starting to get it. 


Eureka moment: 
But why should offspring depart from their parents and go a 
different way? How to explain this forking? Darwin recognized 
that, just as industry expanded when the workers specialized, so 
did life. But Nature had the ‘more efficient workshops.’ He 
argued that natural selection would automatically increase the 
‘physiological division of labour’ among animals caught in 
competitive situations. Stressful competition in overcrowded 
areas — what he called Nature’s ‘manufactory of species’ — 
favoured variants that could exploit free niches. These 
individuals would seize on new opportunities, exploit the 
available openings on that spot. Isolation on islands was clearly 
not so crucial as he had thought. Competition pried apart dense 
local populations, fanning them out and forcing a greater 
number to escape the rat-race by finding their own unpressured 
nook. New varieties were actively pushed away from the 


parental stock, thus mitigating the blending effects of cross- 
breeding. Just as a crowded metropolis like London could 
accommodate all manner of skilled trades, each working next to 
one another, yet without any direct competition, so species 
escaped the pressure by finding unoccupied niches in Nature’s 
market place. The greater the functional diversity of animals, the 
more an area can support. The metaphoric extension was 
complete. Nature was a self-improving ‘workshop,’ evolution 
the dynamic economy of life. The creation of wealth and the 
production of species obeyed similar laws. 


Did series of Experiments proving that seeds can survive salt water and disperse 
around the world. He studied livestock breeding, which no gentry zoologist had 
done because “philosophy was not done in the barnyard.” 


New generation of literary/political types who promoted social and individual 
progress through a gradual process of development — were now looking for 
someone like Darwin — reputable notion of evolution to replace static hierarchy. 
Herbert Spenser. Darwin met them when he joined the Royal Society’s elite 
Philosophical Club. 


Thomas Huxley [bulldog]—impoverished marine biologist needing a job at time 
science was not a paid profession and seething at the injustice of it. Ironically he 
rejected any kind of evolution. Denied sequence in fossil record. Believed live 
organized by abstract archetypes that could not change. He presented many objects 
that Darwin worked to knock down. 


Social and moral consequences were already glaring: Lyel was shaken by it. 


would blacks and whites find a common ancestor? Itself the 
descendant of an ape? The very idea ‘wd. give a shock to... 
nearly all men.’ No university would sanction it; even teaching it 
‘wd. ensure the expulsion of a Prof, already installed.’ 


Endless experiments with plants and insects, comparing skeletons, etc... 


Huxley started sympathizing with evolution as way to get back at his enemy Owen, 
powerful figure, head of Natural History Museum (theological evolution). 


Wallace 35. collecting in Brazil, extreme hardship, similar first-hand experience to 
Darwin. Published 40 papers. Darwin was one of his customers. In a fever: "then it 
suddenly flashed upon me that this self-acting process would necessarily improve 
the race, because in every generation the inferior would inevitably be killed off and 
the superior would remain -- that is, the fittest would surive. 1858 manuscript sent 
to Darwin "On the Tendancy of Varieties to Depart Indefinitely from the Original 


Type." 


Joint paper presented at the Linnean Society — Finally exposed himself, and it 
made no impression! The President had walked out of the meeting lamenting, as he 
later put it, that the year had not ‘been marked by any of those striking discoveries 
which at once revolutionize, so to speak, [our] department of science. And Darwin 
was distracted by the death of a son and evacuating the children from an epidemic. 


Owen chair of Royal Society. The young guard were squeezing him out, at war 
with him, Huxley burning any bridges that Darwin had tried to build with Owen 
and his older peers. 


Origin published as “abstract” 350 pages. Darwin had been vomited daily for 15 
months while writing it up. 


With only ten days to go before the proofs were bound, he 
moaned to Hooker: ‘I have been very bad lately; having had an 
awful “crisis” one leg swelled like elephantiasis — eyes almost 
closed up — covered with a rash & fiery Boils: but they tell me it 
will surely do me much good. — it was like living in Hell.’ Job- 
like in his torture, he sought reassurances from friends. Convince 
Hooker, Lyell, and Huxley about natural selection, he believed, 
and the ‘subject is safe.” Beyond these intimates he expected a 
rough ride; ridicule at least, being ‘execrated as an atheist’ at 
worst, with its damning implication of social irresponsibility. 


Big public sales, surprised being snapped up by commuters outside Waterloo 
Station. 


Immediately making corrections for second edition. Would keep revising and 
changing the emphasis as he responded to criticisms. 


Big fight between Huxley and Bishop Wilberforce. 


Big support and influence by the ‘German Darwin” Ernst Haeckel, who coined the 
term Darwinism. 


Wrote 10 more books over 20 years supporting his theory. 


Massive experiments filling his estate, all on his own. Constantly revising all of his 
books. Tried to develop a concept of heredity. He never took a break. 


But in the end, all very disappointing--- 


Traitor within their group — a protégé of Huxley St. George Mivart had infiltrated, 
got into high position, then published attacks at the theory, all kinds of counter 
evidence Darwin had to address.. For example that a half-evolved wing was and 
absurdity... 


Let down by Lyell — had expected him to support natural selection in his 10 
edition of Principles -- a grim end to a once famous friendship. 


Wallace became a spiritualist and believed humans were an exception--he 
“plucked mankind’s expansive consciousness from the realm of selection 
altogether.” 


Even Huxley betrayed him: in text of his Royal Institution talk ‘The Coming of 
Age of the Origin of Species.’ 21 years later: 


Darwin’s great leading idea — natural selection — the theory that 
he had given half his life to, was not even mentioned. Huxley 
had always been non-committal about selection. Now Mivart 
and other critics were winning. It was ignominiously jettisoned, 
an impediment to a belief in the actual ‘fact of evolution.’ The 
bulldog’s tail should have been between his legs. Darwin 
admitted that he sometimes saw natural selection ‘of quite 
subordinate importance.’ At others, when he discovered the 
survival-value of some ‘useless’ part of a plant, he knew that it 
was all-pervasive. But never for a moment had he doubted that 
his ‘deity “Natural Selection’’’ existed at all. He was sad that 
true believers were so few. He had turned the world to 
evolution, and practically no one to natural selection, not even 
his champions. 


